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Montana's Measures of Environmental Health, 2004

Purpose

The purpose of this document, Measures of Environmental Health in Montana, isto describe data
collected in Montana relating to health and the environment. This report gives a brief overview
of selected data measures with specific examples. It pays particular attention to each data
measure's limitations.

Thisreport is intended to:

Describe the significance of environmental health measures.
List currently available data on selected measures in Montana.
Assess Montana's progress toward Healthy People 2010 goal
Note limitations of these measures.
Provide resources for further information.
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This report intended to be a guide to selected g : t include infor
measures. Each page is divided into six pa [Niti
goal, data, limitations, and resources. On
Comparison of Montanato Natigs

resource links at theds

The avg
T

ility of

Deps
a ental health in Montana.

1 DRAFT — Do not cite



Montana's Measures of Environmental Health, 2004

I ntroduction

The environment in which we live greatly affects our health. Since 1900 the average lifespan
has increased 30 years. Much of this increase has been a result of improved environmental
conditions. Improved sanitation, water quality, and waste disposal has allowed infectious
diseases to decline as the leading causes of death. Now chronic diseases have become the major
killers. While some ties between chronic disease and the environment have been well studied
(such as air quality and breathing difficulties), many others are still under investigation.

ENVIRONMENTAL HEALTH
MEASURES MEASURES

Remedial Preventive
cacltions actions

HEALTHY PEOFPLE

2 DRAFT — Do not cite



Montana's Measures of Environmental Health, 2004

M easur es

The measures presented here describe some aspect of health or the environment. Health
measures describe health effects that may have been influenced by the environment.
Environmental measures describe a state of the environment which may affect human health.

Relationship between health and the environment
Protecting health requires a better understanding of the relationship between the environment
health outcomes. Coordination between those collecting environmental data and those ¢
health data broadens the scope of information available to maintain a healthy po
challenge isto link health and environmental measures in a way that is meani
difficult since the association between the environment and health is
understood.

M easuresin Montana
This report contains information on selected g
Montana. Twelve of these measures fall |
measures describe health effects.

Environmepid
Outdoor

Fures were suggested by members of the Montana Environmental Public Health
PProgram Advisory Council, surveys of Montana citizens', and through community
Ponmental needs assessments conducted in eleven Montana counties and tribal nations?. The
results of the surveys and needs assessments can be found on the Montana DPHHS EPHT
website, www.dphhs.mt.gov/epht. The measures listed here do not include all of the determined
priority aress.

! Montana Department of Health and Human Services. Surveys of County Commissioners, Public Health Nurses,
County Sanitarians and Advisory Groups on Environmental Health Perceptions. 2005.

2 Montana Department of Health and Human Services. Community Environmental Needs Assessments Results:
2005.
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Definitions

Environmental Health
Environmental health is concerned with the effects of the environment on health. The
environment as referred to in this document includes the air, water and soil around us.
Contaminants in the air, water, or s0il, such as toxic chemicals and radon, are considered while
biological agents such as viruses or food poisoning, the built environment including playgrounds
and bike paths, and the social environment which can influence drug and alcohol use, have n
been included.

Environmental Health M easures
A measure is a marker that can be assessed over time to see if a situationg
worse. The ideal environmental health measure can be quantified.g
the environment to health, and istied to public health objectiv:

Environmental Public Health Tracking

Environmental Public Health Tracking (EPH
and interpretation of environmental and pub
Public Health Tracking is the integration of
understanding of the role g i

or State and Territorial Epidemiologists (CSTE)/CDC Environmental Indicators
p://www.cdc.gov/nceh/indicators/

Healthy People 2010
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http://www.health.gov/healthypeople/

! Council of State and Territorial Epidemiologists, Centers for Disease Control and Prevention, Agency for Toxic
Substances and Disease Registry, United States Environmental Protection Agency. Environmental Public Health

Indicators: 2003.
2 Centers for Disease Control and Prevention. CDC's Environmental Public Health Tracking Program: Background.

Accessed at http://www.cdc.gov/nceh/tracking/background.htm. March 2005.
% United States Department of Health and Human Services. Healthy People 2010. Washington, DC:2000.

AFT
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M ontana

Montana covers nearly 146,000 square miles but has a little over 900,000 people. It is a rural
state, with an average population density of 6 people per square mile. Forty-five of the 56
counties in Montana are frontier counties with less than 6 people per square mile. There are nine
Tribal Nations in Montana living on seven Native American reservations. Native Americans
make up 6% of Montana's population. The largest city in Montana is Billings in Y ellowstone
County with a population of 90,000".

Montana Counties and Tribal Lands
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nited States Census Bureau
http://www.census.gov/

Montana County Health Profiles
http://www.dphhs.mt.gov/
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Outdoor Air Quality

Criteria Air Pollutants

Definition
Criteria air pollutants of concern in Montana include Particulate matter (PM19 and PM3s),
Carbon Monoxide (CO), Lead (Pb), and Sulfur Dioxide (SO,). Air quality attainment standards
for each pollutant have been determined and are monitored by EPA.

Significance
PM o particulate matter encompasses any particle under 10 microns. Thisjac
forest fires, power plant soot, car emissions, and wind-blown du
particles affect visibility, and can affect breathing, damage lung 4

S of

Carbon monoxide (CO) is a poisonous Criteria Air Pollutant

gas produced by motor vehicles and Monattainment Areas, 2004
wood-burning stoves. When CO enters —
the bloodstream, it reduces the amount !
of oxygen that is delivered tg
organs and muscles. Hig

can cause neurologi

— 2 i e, Tl

posure to air not meeting EPA standards.

nformation on criteria air pollutants is collected by DEQ at 35 air monitoring sites throughout
Montana. All or part of nine counties in Montana were in non-attainment for at least one
contaminant in 2004. In 2004, 50% of Montana's population lived in air quality non-attainment
areas.

Limitations

Ambient air monitoring levels may not accurately measure an individual's exposure. Air basins
are large geographic areas that are likely to have a wide range of pollutant levels at any one time.
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There are a limited number of air monitors for each area. Attainment levels are determined by
taking an average of levels, and may mask short duration events of high-level exposure.

Resources
EPA

1. http://www.epa.gov/air/criteria.html
2. http://lwww.epa.gov/air/datal/reports.html

Montana Department of Environmental Quality (DEQ)
http://www.deq.mt.gov/Airmonitoring/

American Lung Association State of the Air
http://lungaction.org/reports/stateoftheair2004.html
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Toxic Air Emissions

Definition
Toxic air emissions are harmful pollutants released into the air. There are many compounds
known or suspected to cause serious health effects such as cancer or birth defects. The degree to
which a toxic air pollutant affects someone’s health depends on the amount of pollutant in th
environment, the length of time the person is exposed, the amount of danger the chemical
and the person’sinitial state of health.

Significance
Millions of tons of toxic pollutants are released into the air each y:
result of human activity. Emissions from factories, refineri
thirds of manmade air toxics emissions, and motor vehicles
Toxics Release Inventory (TRI) requires certain ufacturi [ ch of
650 toxic chemicals they release each year.

Healthy People 2010 goal
Reduce air toxic emissi
75% to decrease
adverse health eff

Toxic Air Emissions, Montana, 1988-2002
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toxic
s in the air. Local
oring is conducted in only 12 of Montana's 56 counties and does not include toxic air
Ssions monitoring. Emissions estimates are currently the best available state-wide data for
evaluating potential public health impacts from toxic air pollution.

TRI is a federal program conducted under the United States Environmental Protection agency
(USEPA). TRI data are available from 1988. The type and number of facilities reporting to TRI
and the type and number of toxins TRI requires these facilities to report have changed several
times since 1988.
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The total pounds of toxic air emissions reported by in Montana in 2002 was 4,450,559 pounds,
or over 2000 tons. This amount includes only those toxins that were reportable in 2002. The
overall amount of toxic pollutants has decreased by 36% since the high of 6,926,923 pounds
reported in 1999. Some toxins that were reportable in 2002 were not reported in 1999. 1n 2002
41 industries reported releasing toxins in the air.

Toxic air emissions were
reported in sixteen Montana Figure 2. Toxic Air Emissicns by County, 2001
counties in 2001. Missoula
County had the highest
reported toxic air emissions
with 1,657,388 pounds. This
was nearly twice as much as
reported by Rosebud county,
with the second highest
reported emissions  a
871,460 pounds.

Limitations

TRI only requires reporti
by certain industri
unknown how

r vehicles. Total pounds of
nmental persistence of the
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Indoor Air Quality

Environmental Tobacco Smoke

Significance
At least 43 of the 4000 chemicals in tobacco smoke cause cancer. Each year an estimated 3000
nonsmokers die of lung cancer in the U.S. due to secondhand smoke. Asthma and other
respiratory conditions are often triggered by tobacco smoke, as are heart attacks. Both home
workplace environments contribute to secondhand smoke exposure.

Healthy People 2010 goal
Reduce the proportion of non-smokers exposed to environmental tobac

Data
Exposure to tobacco smoke can be determined in several way
that can be measured directly in blood. Natio 5% of n

measurable levels of cotinine in their blood.
the current time.

The Behavioral Risk Fa
Survey, conducted
Montana, asks ques
houselaiamaaoking

Proportion of Montana adults who smoked or
were exposed to smoke at home, 2000

smoker

nonsmaker
8 exposed o
| smoke at hame

may not
[ Smoking Sowne. Beheriomal Rsk Faclor Sureilance Surey

Jomeone smokes, they

Bmoke inside their home

e presence of non-smoking family members. The BRFSS only asks the smoking status of
gne person in the household.

Resources

American Lung Association
http://www.lungusa.org

Centers for Disease Control and Prevention, Tobacco |nformation and Prevention Source
http://www.cdc.gov/tobacco/
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Radon

Significance

Radon is a colorless, odorless, radioactive gas naturally found in the soil. Radon can accumulate
inwater and inside buildings where it is breathed in and damages lung tissue as it decays. After
smoking, exposure to radon is the second leading cause of lung cancer. Any exposure to radon
may carry a health risk.

Definition
The average outdoor radon level is 0.4 picocuries per liter of air (pCi/L), while
indoor radon level has been estimated at 1.3 pCi/L. Buildings with radon ley;
pCi/L can be remediated to reduce these levels.

Healthy People 2010 goal

Increase the proportion of persons
who live in homes tested for radon
concentrations.

Radon fones in Montana

Data
Because of its geological (o
vast majority of Mg
risk for elevated rg
in areas with mode

EP& Radon Fomes

B Fone 1 |estivaled =4 gCil)
Do T | wcitioe el 74 @CALY

Y statewide data is collected on the numbers of homes tested or levels of radon found
ana.  Since residential histories are not collected from cancer patients, the proportion of
Btients who develop lung cancer as aresult of radon exposure is unknown.

Resources

EPA
http://www.epa.gov/rador/
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Drinking Water Quality

Significance

Contaminated drinking water is a major cause of illness and mortality worldwide. In the United
States, public water supplies are regulated, but many residents of Montana obtain their water
from sources other than public water supplies.

Healthy People 2010 goal

Increase the population served by Fercent of Public Water Systems with
public water systems that meet Contaminant Violations, 2002

Safe Dl’inking Water Act - - Bacterisl Vislation, 785
r%ulaﬂons 10 95%. Chanieal Violation, 0,25
Data

Public water systems (those

which serve > 25 people) are !

required to monitor contaminants Mo Violation, 82%
and verify these contaminants do

not exceed EPA's maxi
contaminant levels.
levels have been eg
95 chemicals and

p”

ated 899,000 people daily.
a restaurants, motels, and
on private water supplies or

Hards for inorganic chemicals, and three systems had excessive nitrates
ere in violation for radionuclides in Montana. Systems may have
ore than one area and may have more than one violation in each area.

e Safe Drinking Water Act only regulates 101 contaminants in water. Other contaminants are
not monitored and do not have a regulated maximum level. Facilities are not required to test for
every regulated contaminant each year. The required frequency of testing varies for each
contaminant. People whose home is connected to a public water supply do not necessarily use
that water supply as their primary drinking water.

It is estimated that 290,000 people in Montana, 32% of the population, obtain their water by
private wells. Private well water is not routinely monitored for contaminants.
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Resources
DEQ Public Water Supply Program
http://www.deq.state.mt.us/wqinfo/pws/index.asp

EPA Office of Ground Water and Drinking Water
http://www.epa.gov/ogwdw/dwinfo/mt.htm
http://lwww.epa/gov/safewater

Water quality tracker
http://nris.state.mt.us/Apps/WQProject/watermain.htm

United States Geological Survey (USGS) Montana water activities
http://mt.water.usgs.gov/
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Hazar dous Chemicals

Superfund Sites

Definition
Hazardous waste sites with the highest threat to human health are placed on the United States
Environmental Protection Agency's National Priorities List (NPL). These sites are also known
as superfund sites. The state of Montana maintains its own, more inclusive, list of contamin
sites in the state which are state priorities for cleanup.

Formula
Proposed NPL and state sites are evaluated using a hazard ranking
threat. The hazard scoring system considers the quantity,
pathways of chemicals at a Site.

Data
There are currently 14 State and Mational Superfund Sites in Montana
national superfund sites in
Montana and 208 sites on
the state superfund 4d
Some of the nati

Supeiund SHes

& hationg
Simir

f! exposure pathways.

oxic Substances and Disease Registry (ATSDR) HazDat Database
W.atsdr.cdc.gov/gsgl/siteact. script

PA Superfund Program
http://www.epa.gov/superfund/sites/npl/mt.htm

Montana DEQ State Superfund Program
http://www.deq.state.mt.us/StateSuperfund/I ndex.asp
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Asbestos

Definition

Asbestosis anaturally occurring mineral. It was used extensively in building materials and heat-
resistant products. Asbestos has been shown to cause lung cancer and other health effects and
was banned for most uses in the United States in 1973.

Significance
Asbestos was mined throughout

Asbestos Mines in Montana
western Montana and has been

found to be a contaminant in many s ] =t
tdc and vermiculite mines. | # |
Asbestos-containing products were l\ |
widely distributed across Montana \ |
and the United States. Although |

no longer mined or processed in é"’f x
Montana, asbestos contamination \L\( a2 8

is still present. Asbestos has been
shown to cause lung cancer

e T L] ] Lk
W ASDEE ks B

Tracuiia Fnas

in Montana. Two hundred
979-2002 according to the
ince it is believed that over
s, the rate of mesothelioma

2
east wenty years 3 A i
B Fl [ I'l\.
] e f “I“'h / :\
RLE - P T W
B to the long incubation of 3 N f’fﬁﬁ'—' e L
mesothelioma and the mobility of gosi S VAN
the population, it is difficult to . 7Y b " TR
determine Where and When 14 4— .II. —— .. ————r R, UTIL .
exposure to asbestostook place. Year of Disgnosis

National data on mesothelioma
was provided by the Surveillance, Epidemiology and End Results (SEER) National Tumor
Registry.
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Resources
Surveillance, Epidemiology and End Results (SEER) National Tumor Registry
http://seer.cancer.gov/

ATSDR National Asbestos Exposure Review
http://www.atsdr.cdc.gov/naer/index.html

AFT
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Lead Sources of Lead in Montana

Significance '
Exposure to lead affects the nervous | *
system, especially in developing children. %,

Lead exposure can cause learning ~ 5 *

disabilities, behavioral problems, and, at G,

high levels, seizures, coma, or death. { > F 3 |

® o *

Healthy People 2010 goal 7 3 : W

Eliminate elevated blood lead levels in e, N e

children. "-.r“-h’wrh"‘[_ Lead Sources
s iRt Lt Emn

Data Fat M nes

Lead can be found in the paint in older
homes (pre-1978), is a criteria air pollutant track
smelted in Montana.

and

cut-
that
low-

Results of Blood Lead Testing
Montana, Jan 2000 - April 2004

1 00 : A HE L=

A T

|
3

[l ]ﬂﬂr‘] e 88 Children BLL >~ 10

L B e LSS

Number of Children <6
m
[
[

=] £ d -} B 10 2 T4 18 TR I0 2 T4 =20

. ildren at risk for lead Bioud Lisaid Ll (GgidL)
Soning, and even fewer adults are Total=1843 results
screened for high blood lead levels.

There is evidence that levels of blood lead below the CDC level of concern can have
neurological and behavioral effects.

Resources

CDC's Childhood Lead Poisoning Prevention Program
http://www.cdc.gov/ncehv/lead/lead.htm
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Mercury and PCBs

Significance
Mercury is a naturally occurring heavy metal that may cause neurological damage and birth
defects. Polychlorinated biphenyls (PCBs) are a mixture of chemicals which may cause
neurological damage in children and have caused cancer in animal studies. In the environment,
mercury is converted to methylmercury. Methylmercury and PCBs in streams and lakes are
taken up by animals and fish. Neither of these chemicals break down over time but inst
bioaccumulate.

Healthy People 2010 goal
Reduce human exposure to heavy metals and other persistent chemi
contaminant levels.

Data
In Montana, high mercury levels accounted for t
419,000 acres of lakes and wetlands in 2004
129,000 acres of lakes were impaired by PCH

The amount of fish eaten
known. Testing for heavy
ontana fish is not currently

eal saf e/food/index.htm

ental Quality Environet
Penvironet/

0 Wildlife Service
PD.state.mt.us/fishing/default.aspx
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Pesticides

Definition
Pesticides are chemicals used to kill animal or plant pests.

Significance
People may be exposed to pesticides through the air, water, soil, or food supply. In
commercial agricultural use, many pesticides are used in homes, schools, par
locations. The long-term effects of many types of pesticides, especially the
exposure to multiple chemicals, have not been sufficiently studied.

Healthy People 2010 goal
Reduce by 50% the pesticide exposures that result in visitsto

Data and Limitations

Nearly 20% of Montana's 94 million acresis
commercial pestici
analysis.

information on the number
ontana.
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Health M easur es

Cancer
Definition
The extent of cancer occurrence is most commonly determined by two measures:

Cancer Incidence: The rate of newly diagnosed cancer cases in a given area and time peri
(usually one year).

Cancer Mortality: The rate of deaths due to cancer in a given area and time perj

Formula
newly diagnosed cancer casesin oney
Incidence = 100,000 x number of people in the populatio

number of deaths due
Mortality = 100,000 x number of people

To compare population S are i i ns of
each population.

Hairt 115 s
I o i

ks

L hrenic Lowesr
Heapirarary Limsass
{

I nnipnd lznal lpsss

AR hadne s D o o -

Frneimanamnluers

LlinEswisn
be carcinogenic. wice I
lonal exposures are -

Dught to account for 5% of T
cancer deaths. Unfortunately, 10 15 20
cancer is common enough for Percentage of all Deaths
multiple cases to occur in the
same neighborhood under
normal circumstances.

=
n

Fice ol ‘Wil Shiliak doritard Dapsrimend of Poisic Pl snd Mo 5 ereces
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Healthy People 2010 goal
Reduce the overall cancer death rateto 159.9 deaths per 100,000 people.

Data

Each year, approximately 2000 Montanans die from cancer, accounting for over 20% of the
overall deaths. An additional 5000 people in Montana are newly diagnosed with some form of
invasive cancer each year.

The Montana cancer mortality rate in 2002 was 209.0 deaths per 100,000 people. Mo
cancer death rate has been steadily rising for the past twenty years while the nati

deat_h rate has started to
decline. Montana and United States
Limitations Cancer Mortality Rates”, 1980-2002

The time between a cancer =
diagnosis and its report to
the tumor registry can be
up to a year. Cancer
patients seen only in

United States

| B B
E[ll'l.- a8 --F:_F..JH"—L_:_:M:__:{-T*
=

.r'**ﬁ

150

Deaths per 100,000 people

clinics or private physici Montana
offices and not at hogas s
may not be report d
registry. The long
peri 50
|:| 1
I N G T S L R N

“Rates have baen age-adjssiad 10 the 2000 LS population

Soumes:  Moniana rale- Offce of vilal Shlislics
Liniind States rale- Surspdlanon, Epdemeiogy and End Sesulis (SEER)
& group of niks seprecenbalive cancar regisines acrnes the country

eronal Cancer Institute
http://www.cancer.gov

Surveillance, Epidemiology and End Results (SEER)
http://seer.cancer.gov
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Asthma

Definition
Asthma is a complex illness influenced by both environmental and genetic factors. Symptoms
include wheezing, shortness of breath, tightness in the chest, and cough.

Significance
Asthma is among the most common chronic diseases in the United States, especially amon
children. Effective asthma management includes controlling exposure asthma trigg
appropriate use of medicine. Many indoor and outdoor air pollutants, including to
particulate matter and exposure to SO, can trigger asthma attacks.

P |
Healthy People 2010 goal
Reduce deaths, hospitalizations,

emergency department visits, and Frevalence of Adults with

school or work days missed due Current Asthma, 2000-2003
to asthma. . »
E
Data 5 s
A estimated 60,000 (8.9%)48 'E-:-
Montana's adults regg 2=
=11 =
[
E
2

F-LLL il L] ZiWiz 153

Sazurce Rebmacnl Al Facor Gonedarcs 5ywisT

a. The most ER visits reported for one person was
a one-year period. In 2003, the average number of days
ause of asthmawas 10 days.

three Montana community health centers, childhood asthma prevalence was found

itations
Information on death records provide only the primary cause of death, not contributing causes of
death. Information on hospitalizations, emergency department visits, and clinic visits are not
available in Montana. The BRFSS is a self-report survey telephone survey of non-
ingtitutionalized adults.  Information provided is not independently verified. Additional
information on pediatric asthma is not currently available.
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Resources
American Lung Association
http://www.lungusa.org/

Centers for Disease Control and Prevention, National Center for Environmental Health

http://www.cdc.gov/asthma/default.htm I
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Birth Defects

Definition

A birth defect is an abnormality of structure, function, or metabolism present at birth that results
in physical or mental disability of

the child.

Percent of Birth Defects Reported per

Significance Live Births, Montana 2000-2002

Birth defects are the leading cause

such as mercury or lead.

of death in the first year of life. a 0
Factors contributing to most birth 3. o]
defects are unknown. For the small Bz
proportion of birth defects whose £= 8
causes are known, both genetic and % g
environmental factors play a role. B3 41 id 5
Some factors which can lead to birth Eg 23
defects include drug or acohol g 27 - - -
abuse and exposure to chemicals & o
2000 2001 2002

Sowrne Monlana Brh Culromes Monilorng Sy

Data
In Montana, app
babies haye abno

children have'reportable
s isunknown.

ary sustained during birth, are not birth

a Birth Outcomes System collects information on

.modimes.org/

Montana Kids Count
http://www.bber.umt.edu/
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